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Soil  Sterilization  -  -  - 

sterilization  of  soil  is  intended  to  kill  insects  and  fungi  which 
infest  it  and  which,  if  allowed  to  remain,  are  likely  to  injure  or 
destroy  plants  grov/n  in  this  soil.  It  is  only  rarely  that  the  soil 
of  fields  or  gardens  is  treated  in  this  way,  since  the  cost  is  usually 
too  high  to  justify  sterilization.  On  the  other  hand,  soil  treat- 
ment is  often  used  in  greenhouse  beds,  cold  frames,  seed  beds, 
fiats  and  putting  soil. 

Various  methods  of  sterilization  are  employed,  but  the  two  in 
most  "common  use  are  the  steam  method,  and  the  formaldehyde 
method. 

STEAM  STERILIZATION 

This  method  is  used  wherever  a  supply  of  steam  under  pressure 
is  available;  where  permanent  perforated  pipes  or  even  tiles  are 
laid  a  foot  or  so  apart  at  the  bottom  of  a  bed  it  is  easy  to  force 
live  steam  through  them  into  the  soil  so  as  to  cook  all  organisms 
in  it.  The  process  takes  about  an  hour.  The  bed  should  be  kept 
covered  during  treatment  and  until  cool,  by  canvas  or  other 
material.  Weed  seeds  are  practically  all  destroyed  by  this  treat- 
ment. The  bed  may  be  planted  as  soon  as  it  cools.  The  soil 
should  be  moist,  but  not  wet  at  the  outset;  if  too  wet  the  steam 
may  cause  puddling  of  the  soil.  While  steam  sterilization  does  not 
seem  to  harm  the  soil  for  some  crops,  others,  such  as  sweet  peas, 
do  not  thrive  well  in  a  steamed  soil. 

Instead  of  introducing  steam  through  underground  pipes  the 
inverted  pan  method  is  often  used.  This  pan  consists  of  a  sheet- 
iron  box  of  a  size  to  fit  the  bed  and  about  a  foot  deep.  It  is  usually 
fitted  with  handles  or  rings  for  moving  it  about  and  a  pipe  or 
hose  connection  to  introduce  steam.  This  box  is  pressed  well  into 
the  soil  with  the  bottom  uppermost  and  steam  at  10-15  pounds 
pressure  introduced  into  it  for  30-60  minutes,  depending  on  the- 
character  and  depth  of  soil.  In  moving  the  pan,  care  is  needed 
to  avoid  transfer  of  the  still  unsterihzed  soil  to  portions  of  the 
bed  already  treated.  It  is  customary  also  to  have  successive 
settings  of  tiie  pan  overlap  somewhat  to  insure  sterlization  at 
the  edges. 

Flower  pots,  flats,  etc.,  as  well  as  lots  of  soil  in  containers  are 
sometimes  sterihzed  in  a  container  with  fairly  close  fitting  lid 
and  the  steam  is  admitted  to  this  chamber.    At  a  pressure  of 
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10-15  pounds,  sterilization  should  take  place  in  30-60  minutes  if 
the  earth  masses  are  small  and  loosely  packed.  At  lov/er  pres- 
sures, a  somewhat  longer  treatment  is  needed.  A  steam  pressure 
cooker  is  excellent  for  sterilizing  small  lots  of  soil. 

THE  FOEMALDEHYDS  METHOD 

Earth  in  beds,  flats,  and  pots  can  be  freed  from  fungi  and  harm- 
ful organisms  by  the  use  of  formaldehyde.  A  solution  containing 
1  pint  (or  pound)  of  commercial  formaldehyde  (40%)  in  30 
gallons  of  water  is  applied  to  the  soil  at  the  rate  of  1  gallon  per 
square  foot.  This  solution  represents  one  part  of  the  commercial 
material  in  200  parts  of  water,  and  for  small  amounts  the  same 
proportions  may  be  obtained  by  using  1  teaspoonful  in  5  cups  of 
water.  A  watering  can  is  useful  for  the  purpose  of  application 
and  the  soil  should  be  moist  and  loose.  The  solution  is  added 
gradually  so  that  it  soaks  in  deeply  and  wets  all  parts  of  the  soil. 
After  treatment  the  soil  surface  is  covered  for  a  day  with  canvas 
or  other  material  and  then  allowed  to  dry  out.  Nothing  can  be 
planted  safely  in  this  soil  until  the  fumes  of  the  formaldehyde 
have  dissipated  which  ordinarily  takes  about  a  week.  Loosening 
and  working  the  soil  hastens  the  release  of  these  harmful  fumes. 

Other  Soil  Sterilization  Methods 

Sulfuric  acid  is  sometimes  used  to  partially  sterilize  beds  de- 
signed for  conifer  seeds. 

Chlorophenol  mercury  compounds  are  useful  in  some  cases 
where  damping-off  troubles  are  encountered  in  seedling  flats. 
These  materials,  at  the  strength  designated  by  the  manufacturers 
and  usually  stated  on  the  container,  are  applied  in  solution  and 
serve  to  destroy  certain  damaging  soil  parasites. 

Somie  growers  of  house  plants  obtain  a  fairly  satisfactory 
sterilization  of  their  potting  soil  by  baking  it  as  one  would  a  loaf 
of  bread  in  the  oven.  If  the  soil  is  moist  to  start  with,  the  con- 
tainer is  well  covered,  and  the  baking  process  is  not  continued 
until  the  soil  becomes  too  dry,  some  good  effects  are  secured  in 
this  way.  Where  the  soil  is  too  wet  or  is  baked  until  very  dry, 
such  soil  is  apt  to  come  out  lumpy,  hard  and  lifeless. 

Other  Aspects  of.  Soil  Sterilization 

It  must  not  be  forgotten  that  in  killing  off  undesira.ble  organ- 
isms in  the  soil  all  other  forms  of  life  are  likewise  destroyed  to  a 
large  extent.  Every  fertile  soil  is  a  teeming  mass  of  such  organ- 
isms, many  of  which  are  very  useful  and  even  necessary  in  the 
process  of  breaking  down  soil  chemicals  and  making  available 
various  food  materials,  as  well  as  in  the  decomposition  of  organic 


matters.  Of  particular  interest  in  this  connection  are  the  root 
nodule  bacteria  which  play  such  a  useful  part  in  the  growth  of 
legumes  such  as  peas,  clovers  and  beans.  This  explains  in  part 
the  point  referred  to  above  about  the  poor  growth  of  sweet  peas 
in  sterile  soil. 

It  should  be  noted  also  that  steaming  or  baking  soil  may  bring 
about  certain  changes  in  the  soil  chemicals,  some  of  which  changes 
may  tend  to  reduce  its  fertility.  The  formaldehyde  treatment 
which  does  not  involve  the  use  of  heat  is  less  objectionable  in  this 
respect  and  is  often  chosen  in  spite  of  the  delay  which  is  after- 
ward necessary  to  get  the  fumes  out  of  the  soil  before  planting. 

On  account  of  the  possible  reduction  in  fertility  from  soil  treat- 
ments as  well  as  the  changes  in  chemical  constitution  that  may  be 
brought  about  by  the  process,  it  is  well  to  see  that  sterilized  soil 
is  supplied  with  proper  plant  food  constituents  in  available  form. 


